Introduction
Today, pharmaceutical business is among greatest businesses of the world. By spending a lot in order to produce new drug, large pharmaceutical corporations take effort to greatly increase their property. In fact, while pharmaceutical industry is a sensitive one, it is an advantageous industry as well (1) . Studies of drug status and recent anticipations indicate a progressive trend in world drug market, so that the rate of drug sale around world (world market) has reached 900 billion dollars in 2011 from 309 billion dollars in 1998 (around 2.9 times more) (2) . It is expected that the drug world sale would go beyond 1 trillion (1043.4 billion) dollars in 2013, and reach 1.3 trillion dollars until 2020 (3) . The drug world market during 1998 to 2008 had enjoyed an average growth of about 12%, while the rate is much lower in other industries. Naturally, the world market of pharmaceutical industry could be divided into four areas: United States, Japan, Europe, and the rest of the world (4).
Iran's pharmaceutical industry share is around 2 billion of the 750 billion dollars, while Turkey as one neighbor of Iran has a share of 6 billion dollars (1) . Drug expense share is averagely 30% of the whole health expenses among different world countries. Drug expenses of Iran in 2011 have indicated an increase from 276 million to 829 million dollars for imported drugs. Generally, the ratio of Rial sale of imported drugs to the drugs produced inside the country has changed from 0.28 to 0.71 in recent years (5) . Since most world countries have joined world trade organization, Iran as a developing country with no significant role and presence of non-oil economy in world economy should not be in isolation from world progress and evolutions (6) . Therefore, Iran's principal problem in this regard will be summarized in persistent and concentrated effort to make its membership possible with the least expense and the most profit. Hence precise recognition of effects and outcomes of membership in the organization will considerably help passing the membership path successfully (3) . Therefore, studying effects of decreasing import tariff on major variants of drug field is a very important issue. Finally, we aimed to evaluate the impacts of trade openness on pharmaceutical industry using CGE model.
Methods
A standard computable general equilibrium model has been used in this study. Model details associated with activities, production factor, and Institutes are summarized in Table 1 . The details are computed according to available data of SAM table. Activities include agriculture, pharmaceutical industry, industry and mine sector, construction sector, and finally service sector which use two factors of labor and capital for their products. Institutes include households, government, and the external world as well. The model utilized include product associated trades, household and government consumption, saving, investment, and foreign business. [1] J as sectors index, h as index of primary production factors (labor and capital), VAj as additional value of jth sector, FDhj as demand for h th production factor by j sector, bj as efficiency parameter in production function, and Bhj as share parameter in production function or production elasticity of jth sector to hth Institutes ratio so that and 1 ٠ are considered in this equation. Using Leontief type production function in this stage, gross output is produced by combining additional value and mediator Institutes (8) . According to these two stages with regard to production, each sector maximizes its profit function. =min ( ) [2] In this equation, I as sectors index, Yj as gross output of jth sector, axij as coefficient of minimum demand for mediator Institutes of jth in order to produce a gross output unit of jth sector (technical coefficients of input-output), ayi as coefficient of minimum need for additional value in order to produce one unit of gross output, Xij as ith sector production that is consumed as jth sec-tor mediator are considered. According to these two stages, each sector maximizes its profit function with regard to its production. Therefore, these equations are resulted (9) .
[5]
.
[6] In these equations: PNj as additional value price of jth sector, Wh as production factor wage, PSj as supply price of jth sector, and PQi as goods price of jth sector are considered. It is assumed in this article that production factors (labor and capital) are in a state of equilibrium, and the supply of factors is constant (7) . Hence change in tariffs does not change the whole demand of labor and capital, while just transmission of production factors from one sector to another takes place. In order to calculate private sector consumption (households), it is assumed that consumption basket is optimally selected by consumers (9) . Their revenue is obtained from supply location of production factors (labor and capital) added by transmission payments of government to households and pure external moneys received. Household favorability depends on their amount of goods consumption in each sector. Here the favorability function is a Cobb-Douglas function which is maximized due to a budget equal to pure household revenue (household revenue minus direct tax amount and saving). The operation results in equation number 7 (10) .
. [7] In this equation, Ci is considered as ith object household consumption, as share parameter in favorability function or each object share in household consumption basket so that 0 and ، the amount of primary hth factor supply (exogenous variable) is revenue derived tax of the households.
According to public sector consumption, it is assumed that government earns through implementation of sales tax, direct household income tax, and oil import and export tax. Government revenue is spent in its expenditures and saving (11) .
[8] [9] [10] .
[11] In these equations, is considered as indirect tax (sales tax), as sales tax rate, td as direct tax rate, as import tariff, as import tariff rate, as import domestic price, as import amount, as government expenditures in jth sector, as government saving, as share parameter of government expenditure in each sector, and as oil export. Investment in every sector depends on total investment which is equal to total saving, and is obtained from private, public, and foreign savings together. Foreign saving is assumed as an exogenous variable. Therefore, foreign exchange rate establishes trade balance (12) .
[12]
[13]
[14] SAVING= INVEST [15] [16] In these equations, is considered as mean tendency of private sector saving, as mean tendency of government saving, as foreign saving, SAVING as total saving, INVEST as total investment, as investment demand of ith sector, as share parameter of ith sector investment, so that and . In external world and foreign trade, it is assumed that the country is small i.e. the country has no effect on world prices and international market.
Therefore, world prices of import and export are constant.
[17]
[18] In these equations, is considered as domestic export price, as world export price (exogenous variable), as foreign exchange rate. When the model is considered for an open economy, it is necessary to consider some precautions about alternating imported, exported and domestically supplied goods (12) . In general equilibrium models, there is difference between imported and exported goods as well as goods produced for export and goods produced for domestic sale. It is assumed that imported and domestically supplied goods make composite good (Argminton good). This composite good is used as a mediator Institutes and ultimate consumptions. It is assumed that Institutes are an incomplete alternate to domestic productions (13). The theory is known as Argminton Assumption. The relation between imports and domestic production is indicated as a constant elasticity of substitution (CES) function (14) . [19] In this equation, is considered as composite good, as domestically produced good, as efficiency parameter in production function of composite good, as share parameters in Argminton function, so that ، as Argminton function power or the parameter associated with substitution elasticity, so that and , Argminton function elasticity is = .
Regarding the aim of problem maximization, demand functions for import and domestic production would be as equations number 20 and 21.
[20]
[21]
In this equation, would be the price of domestically produced good. Equation number 22 indicates the relation between export and domestic production which is stated on a constant elasticity of transmission (CET) as well.
[22] In this equation, is considered as the amount of export, as efficiency parameter of transmission function, and as share parameters in transmission function, so that , as transmission function power, or parameter associated with transmission elasticity, so that , transmission elasticity as
Regarding maximization problem, export supply and domestic good functions would be the equations number 23 and 24 respectively.
[23]
[24]
Associated prices are the modifying factors for supply and demand equality in each market in order to develop balance in four markets of labor, capital, composite good, and foreign exchange. Profit in labor market, composite good price in composite good market, and foreign exchange rate in foreign exchange market are mediating factors. This is indicated in equations number 25, 26, and 27(15).
[25]
[26]
[27] Since there are uncountable solutions with similar relative prices, price normalizing equation is used in order to assure there is just one solution which is equilibrium solution. Price index is constant in this equation and other price changes are measured in proportion to this price which is shown in equation number 28 (16) . PINDEX= [28] In order to solve applied general equilibrium models, a complete set of statistics and data is needed.
Results
Since the aim of research is to study the effect of decrease in tariff on key variables of pharmaceutical products, the decrease has been studied gradually in two general scenario formats. Each scenario has been studied as 10, 30, 50, and 100% gradual decrease of custom tariff rate:
1. 10, 30, 50, and 100% decrease in tariff rate of pharmaceutical products import on key variables of drug field 2. 10, 30, 50, and 100% decrease in tariff rate of other sectors (except pharmaceutical products) import on key variables of drug field The results of scenarios simulation are summarized in Table 2 . This table shows the impacts of tariff's cut for key variables during trade liberalization; decrease in import tariffs affects good import and services.Import changes also change good production and services in the country. Such changes might be positive or negative. Normally, increase in import of capital goods and mediator materials increases production, while good import and consumed services which decreases people demand for good and internal services decreases production. According to results of table 2, when tariff decreases in pharmaceutical products, each sector import will increase as a function of tariff rate in that sector according to equation number 16. In fact, when tariff rate decreases, imported good price will decrease in the country which leads to increase in demand for export. Therefore, 10, 30, 50, and 100% decrease in tariff rate of pharmaceutical products in the first scenario will increase pharmaceutical product import by 0.2% on average, while decrease in tariff rate of agriculture sector (scenario 2) will decrease pharmaceutical product import by about 0.96% on average, and this variable will decrease by about 2.81% due to tariff rate decrease in industry and mine sector. Also, export variable has increased with decrease in tariff rate of pharmaceutical products in scenario 1. This result is completely logical since according to its direct relation with supply (equation 22), increase in pharmaceutical products supply will undoubtedly increase drug export rate. Mean increase in the first scenario is about 0.2%. Since most items of drug import are raw materials in Iran, it is natural that increase in pharmaceutical raw materials would increase manufactured drugs, and become the main factor in drug export. In various studies performed in Iran, trade liberalization has increased import variable of associated product while has decreased the product's import on the other side. Drug export has increased in this study due to the mentioned reason. It is worth noting that change percent and drug export growth is lower than drug import due to gradual decrease in tariff rate. Pharmaceutical product export indicates a 0.64% decrease due to decrease in tariff rate of agriculture sector, and 1.91% decrease due to decrease in custom tariff rate of industry and mine sector. According to results, the supply rate of pharmaceutical products has gradually increased by decrease in tariffs which is a logical result; since the rate of goods supplied in markets will increase by decrease in pharmaceutical product tariff and increase in drug import. The mean increase is 0.02%. According to the second scenario, drug supply rate has decreased by 0.19% due to decrease in tariff rate of agriculture sector, and by 0.69% due to decrease in tariff rate of industry and mine sector. Since labor market has been considered in equilibrium state and labor supply in entire economy has been assumed to be constant in the current study, any change in tariffs would not change in total employment, while will change employment in the considered sectors. Therefore, if employment decreases in a sector, it means that labor has been transmitted to other sectors. Various studies indicate that one negative effect of globalization in developing countries is employment reduction in drug field; since due to competitiveness, these countries have to use new equipments and technology on one hand which reduces labor rate, and production of some pharmaceutical products will face problems due to lack of competitive advantage on the other hand which might lead to stopping drug production or unskillful labor unemployment. Results of the current study indicated that in the first scenario, gradual reduction of tariff rate will not make any change in labor employment in drug field due to model conditions; while in the second scenario, decrease in tariff rate of agriculture sector will reduce labor employment in drug field by 0.14% as compared to the first scenario. In the second scenario, decrease in tariff rate of industry and mine sector has led to a mean 0.35% decrease in labor employment of this field. However, according to capital factor, there is a mean 0.12% increase in capital factor employment in the first scenario, and about a mean 0.82% decrease due to decrease in tariff rate of agriculture sector, and about a mean 0.13% decrease in capital factor in drug field due to decrease in tariff rate of industry and mine sector. Source: the study findings *effect of decrease in tariff rate of pharmaceutical products on key drug variables **effect of decrease in tariff rate of agriculture sector on key drug variables ***effect of decrease in tariff rate of industry and mine sector on key drug variables It seems that investment rate in all scenarios have increased. Investment in each sector directly depends on total investment and reversely depends on composite good price in each sector. In the first scenario, decrease in custom tariff of pharmaceutical products will increase the capital rate by a mean of about 0.1%, and in the second scenario, decrease in custom tariff rate of agriculture sector will increase capital rate by about 0.05%, and the same effect in industry and mine sector will lead to 0.13% increase. Therefore, trade liberalization will increase capital rate in all scenarios. The next key variable is household consumption of pharmaceutical products. The model results indicated that decrease in custom tariff rate in the first scenario shows a mean 0.13 increase which is a thoroughly logical result, since household drug consumption will increase due to decrease in tariffs of pharmaceutical products and import increase, while in the second scenario, drug consumption rate will decrease by a mean of 0.52% of household consumption of pharmaceutical products due to decrease in tariffs of agriculture sector, and household drug consumption will 1.57% decrease due to decrease in tariffs of industry and mine sector.
Since the aimed function of this study model has been maximization in favorability function of society people, and this function indicates total society welfare, in the first scenario, total society welfare shows 0.63%, 0.64%, 0.96%, and 0.16% increase respectively with regard to the basic amount. However, according to effect of tariff decrease in agriculture sector, total society welfare has 0.83%, 0.60%, and 0.38% decreased respectively, and about 0.15% increased due to complete elimination of tariffs of agriculture sector. However, according to effect of tariff decrease in industry and mine sector, total welfare has 2.23%, 1.69%, and 1.15% decreased respectively, and 0.16% increased due to complete elimination (100%) of tariff in this sector. Therefore, total society welfare will increase with regard to basic year due to complete tariff elimination in other sectors (except pharmaceutical products), while society welfare will increase by an average of 0.09% due to gradual decrease in tariffs of pharmaceutical products.
Sensitivity Analysis
Sensitivity of results as compared to Argminton elasticity on import variable of different economic sectors has been surveyed in this study.
Argminton function in CGE model indicates supply for composite good which is in fact a function with constant elasticity of transmission of demand for import and internal productions. Since this parameter evaluation has been selected exogenously from other studies, in order to model correctitude and define sensibility of results as compared with difference in this elasticity, it is assumed that the scenario of 50% decrease in tariff has taken place in all economic sectors, and Argminton elasticity changes from 50 to 150% of primary elasticity is in 25% intervals. Results demonstrate that import amount has increased in elasticity's lower than basis, while it has decreased in elasticities higher than basis. This is logical regarding what is mentioned as Argminton elasticity definition. This trend is the same in all sectors. Table 3 shows the elasticity of substitution, elasticity of transformation that is so important for sensitivity analysis. Values of behavioral elasticity's are usually estimated outside the model or taken from other studies. Considering the elasticity's drug in this research is critical and that is difference, we used it for sensitivity analysis.
Discussion
Although, CGE models are standard in the world and shows usually a multi-sector model based on real world data (e.g. Social Accounting Matrix table or I-O Table) (17) of one or several national economies to model the interactions of individual households and other agents on interdependent markets but CGE model maybe give different results when we reduced tariff (14) .In Iran and Brazil increased export and import aftershock of tariff cut but the quantity of increasing depends on structure of Pharmaceutical sector. In Iran, the most of drug's import are material raw that with reduction of tariff, volume of imports increased that this is natural. So, all of results in CGE models depends on real data in the countries. Generally in Iran, no study associated with liberalization of pharmaceutical products was found. However, there are many studies related to different economic sectors some of which would be mentioned. According to precise searches of researchers up to mid 2012, four studies in the framework of general equilibrium in health field has been performed out of Iran which has been in England (Nottingham University) Brazil, Japan, and Ghana. The study in England has been performed by Dr Martin Rotten (2009) in form of PhD thesis named "economic effect of providing health care: evaluation of a CGE model for England" in 2005.In this thesis, Nine economic sectors including agriculture, mine, pharmaceutical products, medical equipment, financial sector, defense sector, health sector, and other services has been considered, and production factors have been divided into two groups of work force (skilful and unskillful) and capital (10) . Households are also divided into five groups including employed households who have children, unemployed households who have children, unemployed households with children, employed households with children, and finally those who are retired. The data of general equilibrium model is obtained from British SAM, 2005, and the alternative and transmission elasticity is considered to be 2. Four scenarios have been considered in the thesis including: a) effects of 10% increase in government expenditure on health care, b) 20% increase in prices for economic sectors, c) 10% increase in expert forces of medical fields from other countries, d) 10% increase in efficiency of production factors in health field. Results indicated about 8%, 1%, 7%, and eventually 5% improvement in health status by the first to fourth shock respectively. The scenarios have significantly affected on patient expectation list as well, so that there will be -15%, 3% -10% and -15% change in patient expectation list respectively. The other study associated with trade liberalization has been performed by Francisco (2003) on Brazil labor using computable general equilibrium approach (18) . 48 goods and two production factors, labor and capital have been used in this study. It has divided labor into two groups of skillful and unskillful. One object discussed in this study is pharmaceutical products. Three shock effects have also been implemented in form of three scenarios. The first scenario is to impose custom tariff rate of 1990 for Brazil economy structure in 1996. The second scenario is to 20% increase in skillful labor export. Ultimately, the third scenario is a 20% shock in increasing labor efficiency. Results of this study in different scenarios demonstrate that pharmaceutical products export would decrease 2.408% as well as 0.575 for drug pharmaceutical import in performing the model for the first scenario. The second shock will cause 15.7% increase in pharmaceutical export and 0.26% decrease in pharmaceutical import. Finally, pharmaceutical export will increase 9.66% and this would be 5.24% for pharmaceutical import in the third scenario. According to results of this study, the general society welfare increases by decrease in tariffs. The third study named tax and subsidy policies of medical services and pharmaceutical industry has been performed in the International University of Japan by Kato in 2003 using computable general equilibrium analysis. Decrease in import tax (custom tariff) of drugs will increase import and export and general society welfare. It is also worth to note that implementing the policy of decreasing custom tariff will cause import growth to be higher than export (19) . The fourth study named government expenditure effect on health, economic growth in wealthy country using computable equilibrium model by Ernest indicated that government expenditure has significant effect on health followed by economic growth. Social accounting matrix, 2004 is used in this study (20) .
Conclusion
Results indicate that generally, tariff decrease in globalization process will increase imports of this sector in the present conditions of economic structure and pharmaceutical sector of the country. It is obvious that in each economic sector, those products which have production stability will have competitiveness and relative competitive advantage. However, since our pharmaceutical sector is strongly dependant on raw material import, competitiveness in this sector is reduced. Therefore, one significant way to increase competitiveness of pharmaceutical sector in the country is to decrease dependability on raw materials so that to decrease final price of such products by increasing efficiency and adopting suitable supports in the framework of one applied policy in pharmaceutical sector. Finally, the most important efforts that should be made by Iran's pharmaceutical industry to increase exports include: 1. Promotion of drugs produced in accordance with GMP and DMF preparation guidelines and regulations on the pharmaceutical 2. Obtain international confirmations and verifications such as FDA, WHO and etc. 3. Develop skills and international expertise in the field of marketing for increasing of drug's export 4. Establish mechanisms and institutions needed for driving and reducing the risk of export services, such as transportation and insurance claims services exporters, especially in export markets in the region, Central Asia, Africa and so on. 5. Strategic planning for export markets Finally, pharmaceutical factories should compare their product with the global reference product, using qualitative studies before it's supplied. Also, Iranian, pharmaceutical factories should attempt to offer various documents in the form of Drug Master File (DMF) international protocols to the Ministry of Health of target countries in order to provide proof of quality and register our pharmaceutical products.
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